In Vivo Platforms for Terpenoid Overproduction and the Generation of Chemical Diversity.
Terpenoids represent a highly diverse group of natural products with wide applications. Engineering approaches have been used to increase titers of many value-added terpenoids, such as farnesene, taxadiene, lycopene, and astaxanthin. In this chapter, we review the in vitro reconstitution-based targeted engineering of terpenoids, as well as approaches for the mining of terpene cyclases and for increasing the chemical diversity. Information gained from in vitro reconstitution extends our understanding of the mechanisms underlying terpenoid biosynthesis, the contributions of enzymes and cofactors, and key enzymes and rate-limiting steps for the development of an ideal biosynthetic production system. The in vitro reconstitution-based targeted engineering strategy provides a rational and accurate engineering approach for terpenoid overproduction with high efficiency. Furthermore, an efficient terpenoid overproduction platform can accelerate the entire process for the mining of terpene cyclases and the discovery of novel terpenoids and can substantially increase the chemical diversity of these kinds of terpenoids.